Background: A case report of Hashimoto's thyroiditis-associated ophthalmopathy that masqueraded as double elevator palsy in 1 eye.
Introduction
Acquired strabismus is usually attributed to thyroid-associated ophthalmopathy (TAO), cranial nerve palsies (cranial nerves III, IV, and VI), orbital fractures, intracranial bleeding or infections, and intracranial/intraorbital/intraocular masses. TAO is characterized by autoimmune inflammation of the extraocular muscles, surrounding connective tissue, and adipose tissue. Typical signs include upper eyelid retraction (UER), proptosis, periorbital edema, and eyeball motility defects. It is commonly related to Graves' disease, but rarely to Hashimoto's thyroiditis or a euthyroid state. Hashimoto's thyroiditis is a common autoimmune disease that usually presents with a spectrum of altered thyroid function. It is characterized by a diffuse goiter, lymphocytic infiltration, and autoantibodies to thyroglobulin and thyroid peroxidase. We report a case of Hashimoto's thyroiditis-associated ophthalmopathy that masqueraded as a unilateral double elevator palsy (DEP) at its initial presentation.
Case description
A 54-year-old nondiabetic woman was referred to our hospital with a 1-year history of severe diplopia. The preliminary diagnosis was a DEP in the left eye. She had previously used a pair of pressing triple prisms to partially correct her diplopia for 6 months. Her past medical history was unremarkable. She did not have chemosis, conjunctival hyperemia, proptosis, or the typical symptoms of hypothyreosis or hyperthyreosis since the onset of symptoms. On ophthalmologic examination, her visual acuity and intraocular pressures were normal; she had a limitation of upward gaze in her left eye (Fig. 1) . The degree of hypotropia in the primary position of the eye was 40 prism diopters, and the forced duction test (FDT) was positive for the inferior rectus (IR) of the left eye. Subsequently, the patient underwent computed tomography (CT) of the orbit and thyroid-associated blood tests. The belly of the left IR showed slight enlargement on the CT orbit scans (Fig. 2) . Her blood analysis revealed the following: free triiodothyronine (FT3), 2.67 pg/mL (normal range, 1.8-4.6 pg/ mL); free thyroxine (FT4), 11.84 pmol/L (normal range, 12-22 pmol/L); thyroid-stimulating hormone (TSH), 5.020 mIU/mL (normal range, 0.27-4.2 mIU/mL); antithyroglobulin (A-TG), 1785.00 IU/mL (normal range, 0-115 IU/mL); and antithyroid peroxidase (A-TPO), more than 600.00 IU/mL (normal range, 0-34 IU/mL). Additionally, the patient's thyrotropin receptor antibody (TRAb) levels were 12 IU/mL (normal range, 0.01-30 IU/ mL). Ultrasonography showed a thyroid gland with heterogeneous echogenicity and a nodule in the left lobe (Fig. 3) . The patient was referred for an endocrinology consultation, following which she was diagnosed with Hashimoto's thyroiditis. Subsequently, we rectified the preliminary ophthalmic diagnosis of DEP to TAO based on her history and clinical features and findings. She was treated with 80 mg of prednisolone daily for a week. However, her diplopia failed to improve and a left IR recession (9 mm) was performed (Fig. 4) .
Discussion
TAO is one of the most common causes of adult ocular myopathy, which often occurs in patients with Graves' disease, but rarely in patients with Hashimoto's thyroiditis. We confirmed the diagnosis for the patient in this report according to her clinical findings such as slight enlargement of the left inferior rectus belly (shown in Fig. 2) , hypothyroidism, negtive TRAb, and positive A-TG and A-TPO results; besides, the effectiveness of simple 9 mm recession of the left inferior rectus is another indirect evidence, since this kind of surgery is usually not enough to correct a vertical deviation of 40 prism diopters which is not caused by TAO. The first study on the prevalence of ophthalmopathy in Hashimoto's thyroiditis was conducted by Tjiang et al, [1] who reported that eye signs were present in 34% of the 91 patients with Hashimoto's thyroiditis included in the study, and 
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Medicine symptoms such as UER, chemosis, conjunctival injection, proptosis, or periorbital swelling were observed in one-third of all the subjects with eye signs. Kan et al [2] updated the available data with a larger number of patients (n = 110) and a comparison with healthy subjects. They showed that the eye signs were present in 22.7% of patients with Hashimoto's thyroiditis, and 11.8% had UER, 6.4% had proptosis, and 5.5% had ocular myopathy. Hashimoto's thyroiditis is not usually associated with overt ophthalmopathy, but extraocular muscle involvement is common and has been reported in other studies. [3] [4] [5] The present case is quite similar to the one reported by Hiraga et al. [3] Both patients had isolated extraocular muscle involvement and had no other eye signs; however, the patient in the report by Hiraga et al was sensitive to corticosteroid treatment, whereas ours was not. Similarly, the 2 patients reported by Yoshihara et al [5] were also sensitive to corticosteroid treatment, although they had much more severe orbitopathy and involvement of more than 1 extraocular muscle. Since the FDT was positive for the left IR and the muscle enlargement was not as evident as that of their patients, a probable explanation is that the left IR was fibrotic in our patient and acutely inflamed in theirs.
The pathogenesis of TAO and extraocular muscle damage are poorly understood. It is believed that immunologic crossreactivity of sensitized T-lymphocytes and/or autoantibodies against the thyroid and orbit may trigger the inflammatory process. [6] As the inflammatory reaction becomes chronic, the extraocular muscles and surrounding tissues become fibrotic, causing restricted eye movements. Unlike Graves' disease, the TRAb hypothesis cannot be used to explain the ocular myopathy in Hashimoto's thyroiditis, because patients with Hashimoto's disease usually test negative for TRAb. However, specific antibodies against eye muscle proteins, such as calsequestrin, collagen XIII flavoprotein (Fp), and G2 s may be responsible for the extraocular muscle involvement in this condition. There is accumulating evidence that calsequestrin and Fp antibodies are the most frequently detected antibodies; hence, some scholars suggest that they may be used as indicator tests to predict muscle involvement at the onset of extraocular muscle inflammation, thereby facilitating early treatment. [7, 8] Unfortunately, we were unable to test these antibodies in the present patient. Hashimoto's thyroiditis and Graves' disease share some immunological features; hence, determining the genetic basis is the key to a better understanding of the differences between these 2 related diseases. Brown et al [9] reported that the major histocompatibility complex class I and II genes, BTNL2, NOTCH4, TNFAIP3, and CXCR4, showed significant association with Graves' disease. Lombardi et al [10] mapped 3 single-nucleotide polymorphisms at a chromosome 3q locus that conferred susceptibility to Graves' disease in Italians. Huang et al [11] identified that HLA-B * 46:01 conferred susceptibility to Hashimoto's thyroiditis in the pediatric Chinese Han population, whereas Wang et al [12] found that TCGGC haplotype and UBE2L3 were associated with Hashimoto's thyroiditis in the adult Chinese Han population. We were unable to obtain the patient's consent for genetic testing, which was another limitation of this study.
In this case, a lack of typical signs led to the initial misdiagnosis of DEP in the left eye. DEP can be congenital or acquired, and Ziffer et al [13] classified it into 3 sub-types: primary IR restriction, complete or incomplete paralysis of the superior rectus, and supranuclear palsy. FDT and orbital imaging are sometimes insufficient to differentiate TAO from primary IR restriction, especially when patients have atypical history and clinical features. Thus, a specialist should always consider all the possibilities and perform further investigations, if necessary. Systemic manifestations, such as fatigue, weight gain, pale or puffy face, chills, joint and muscle pains, constipation, dry and thinning hair, heavy menstrual flow or irregular periods, depression, and bradycardia may provide clues, suggesting a diagnosis of Hashimoto's thyroiditis. Besides, Hashimoto's thyroiditis can also be a component of polyglandular autoimmune hypofunction syndrome. Therefore, other autoimmune diseases should be suspected in such patients. [14] 
